Introduction
Despite the clinical success of total knee replacement, there remain 20% of patients not satisfied with the operation. 1 Persistent pain after total knee replacement remains a challenging condition because of difficulty in identifying the underlying cause. Soft-tissue impingement is a category of causes that is amenable to nonrevision procedures. 2e4 We report a case of iliotibial band impingement due to overhanging tibial tray which has not been reported in the literature. Combined open iliotibial band release and arthroscopic excision of scar was performed. The component was retained with complete symptom resolution.
Case report
Left total knee replacement (Genesis II®, Smith and Nephew, Memphis, TN, USA) was performed for a 73-year-old woman with osteoarthritis of knee. The mechanical tibiofemoral angle was 3 valgus preoperatively. During operation the lateral soft tissue was not tight without the need for release. She had complained of pain over lateral aspect of knee since 1 month after the operation (Figure 1 ). Physical examination showed tenderness at Gerdy's tubercle. The range of motion was 5e110 with crepitus felt at around Gerdy's tubercle upon flexion and extension. Noble's test was performed to verify the clinical suspicion of iliotibial band syndrome. It began with supine position with the knee flexed at 90 . Direct pressure was applied to the Gerdy's tubercle, and the knee was gradually extended. Pain was reproduced at 30 flexion. It confirmed the pain origin was iliotibial band.
White cell count, C-reactive protein and erythrocyte sedimentation rate were all normal. Scannogram revealed the mechanical tibiofemoral angle was 4 valgus (Figure 2A ). X-ray showed overhang of tibial tray over lateral tibial plateau ( Figures 2B and 2C ). Computer tomography scan confirmed the tibial tray was overhanged at the direction of Gerdy's tubercle for 3 mm beyond the cortex ( Figure 2D) . It was flushed with medial cortex. The rotation was neutral with reference to Akagi's line, which was the line connecting middle of posterior cruciate ligament insertion to medial border of patellar tendon insertion ( Figure 2E ). Operative record was retrieved. The femoral and tibial components used were size 4 and 3, respectively.
Injection of local anaesthesia and steroid at Gerdy's tubercle was done to confirm the diagnosis of iliotibial band impingement and as a trial of conservative treatment. She was referred to physiotherapist for iliotibial band stretching exercise. There was transient improvement with symptom recurrence 1 month after the injection test. Combined arthroscopic excision of scar and open iliotibial band release was decided.
Surgical technique
The patient was positioned supine with tourniquet applied. Side bump was placed proximal enough to avoid interference with instrumentation through superolateral portal. Arthroscopy was first performed to prevent leakage of irrigation fluid after open surgery. Anterolateral and superolateral portals were established. Dense fibrous overgrowth at the lateral femoral gutter close to the prosthetic edge was found. It was debrided with 4.5 mm shaver. Care was taken not to abrade the component or breach the capsule. The anterolateral and superolateral portals were alternated as working and viewing portals to ensure complete debridement. The rim of tibial tray was revealed at the end of the procedure (Figure 3) . Open iliotibial band release was then performed. A 3 cm oblique incision was made over Gerdy's tubercle. A 7 cm skin bridge should be present from the previous incision to avoid skin bridge necrosis. After incising subcutaneous fat, iliotibial band was identified. The impingement was confirmed by noting crepitus upon passive flexion and extension of knee.
Complete excision of the impinging part of iliotibial band throughout the whole range of motion is essential for complete symptomatic relief. A triangular flap of iliotibial band excision was fashioned. Anterior and posterior borders were labelled with marker pen with the knee at end extension and flexion, respectively. The flap was then excised without breaching the capsule. Complete excision was double checked by moving the knee through complete range to note any residual crepitus. Any residual impinged fascia was further excised. The fascial defect was not closed to allow remodelling upon healing. The subcutaneous fat and skin were closed with Vicryl 2O and Nylon 3O, respectively (Figure 4) .
Postoperative rehabilitation began immediately after operation. Patient was allowed to walk with full-weight bearing on the operated limb. Immediate active and passive range of motion was initiated. Gradual stretching of iliotibial band was started after stitch removal at second week.
Outcome
The painful crepitus resolved immediately after operation. The patient was last seen at 3 years after operation. There was no recurrence of pain or crepitus. The range of motion was 0e120 . The knee society function score and knee score were 65 and 99, respectively.
Discussion
Soft-tissue impingement can cause disabling pain after total knee replacement but is amenable to simple operative procedure. In the literature, reported impinged structures included fabella 2 , fat-pad 3 and popliteal tendon 4 . They were all treatable with release of the impinged structures without the need of revision arthroplasty. This case is the first in the literature to have iliotibial band as the impinged structure. It adds a differential diagnosis to be considered when approaching pain after total knee replacement. Iliotibial band is a dense fibrous connective tissue that forms from coalescence of the fascial investments of the tensor fascia latae, gluteus maximus and gluteus medius muscles. 5 It inserts at Gerdy's tubercle at anterolateral corner of proximal tibia. It is a lateral stabiliser of knee joint. Iliotibial band has been reported to be the pain origin after total knee replacement but through a different mechanism. Luyckx et al. reported a series of iliotibial band traction syndrome with the use of a cruciate retaining, guided motion prosthesis (Journey®, Smith and Nephew, Memphis, TN, USA) 6 . The asymmetric cam and post mechanism caused excessive anterior translation and internal rotation of the tibia. The iliotibial band was repetitively stretched and caused pain. In this case, the prosthesis used (Genesis II®, Smith and Nephew, Memphis, TN, USA) has a posterior stabilising design without such abnormal biomechanics. The iliotibial band was impinged directly by the overhanging tibial tray.
Tibial tray overhang is associated with increased pain and inferior outcome after total knee replacement. 7 Reported causes include use of symmetrical tibial tray, excessive component external rotation and oversizing. In this case, a tibial tray with asymmetrical design has been used to optimise the coverage. It was one size smaller than the femoral component. It has been maximally medialized with neutral rotational alignment. Despite these efforts, component overhang still occurred. Diagnosis of lateral overhang of tibial tray intraoperatively can be difficult as it is obscured by soft tissue when medial parapatellar approach is used.
The lateral cortical rim of proximal tibial should be thoroughly palpated to confirm it is flushed with edge of tibial tray. If it was diagnosed intraoperatively in this case, a tibial tray of further smaller size could have been used. Iliotibial band release was first described for the management of iliotibial band syndrome, which is an overuse injury in long distance runner and cyclist. 8, 9 Proposed pathophysiology of iliotibial band syndrome includes friction of iliotibial band over lateral femoral condyle, compression of connective tissue underneath and bursal inflammation. Its therapeutic strategy has been adopted for management of iliotibial band impingement by implant in this case. We have used a combined open and arthroscopic approach for two reasons: First, it ensures thorough debridement for complete symptom relief. The intraoperative finding of dense fibrous overgrowth at arthroscopy and iliotibial band scarring on open exploration confirmed the necessity of both approaches; second, it maintains integrity of joint capsule to reduce the risk of periprosthetic infection, which would be a devastating complication. Complete symptomatic relief was finally achieved with revision arthroplasty avoided.
In conclusion, we reported a case of lateral knee pain after total knee replacement caused by iliotibial band impingement by overhanging tibial tray. Combined open release and arthroscopic debridement was performed. Symptom was relieved with retention of the component. It is an important reversible entity to be identified among the wide array of causes for pain after total knee replacement. Figure 4 . Open iliotibial band release was followed. (A) The incision is planned such that a 7 cm skin bridge is present from the previous midline incision; (B) the triangular flap was marked after moving the knee through range of motion; (C) after excision the knee capsule was preserved to prevent exposure of prosthesis. Figure 3 . Knee arthroscopy was first performed. (A) Dense fibrous overgrowth was found over lateral compartment; (B) debridement was done using 4.5 mm shaver; (C) after thorough debridement tibial tray was revealed.
